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complement takes a part. In normal sera, as the opsonin content
is relatively low, the complement takes a correspondingly larger
part in the reaction. In the case of immune sera bacteriotropins
are present in greater concentration, and therefore the part
played by complement is of little significance. In this way the
greater specificity exhibited by immune sera, as compared with
normal sera, is explained.
Bacteriotropins are thus specific immune bodies, which are
identical with other thermostable antibodies, such as the bacteri-
cidins, agglutinins and precipitins. Opsonins belong to the
group of thermolabile natural antibodies.
Phagocytosis appears to be one of the most important defence
mechanisms against invasion by bacteria, such as the Gram-
positive cocci, that do not undergo extracellular lysis. It is also"
largely responsible for the removal of inert particles introduced
into the tissues. In some cases phagocytosis may be responsible
for the spread of infection. Bacteria contained in the cell may be
conveyed to other parts of the body and, instead of being des-
troyed by the cell, they may multiply, kill the cell, become
liberated and produce a local lesion. The intracellular position
of bacteria does not necessarily indicate that they are dead.
The mode of action of opsonins and tropins is not fully under-
stood. It is probable that they act on the surface of the bacteria
and so render them more readily ingested by the phagocytes.
This is indicated by the fact that tanning agents act as artificial
opsonins, apparently by altering the surface of the bacterial cell.
Toxin-Antitoxin Neutralization
The reactions which have just been considered, with the excep-
tion of precipitation, involve the bacterial cell. In the case of
those bacteria which, under suitable conditions, produce active
toxins a further serological reaction is manifested. Toxins on
injection into the tissues of laboratory animals stimulate the pro-
duction of corresponding antibodies, which are termed antitoxins.
The importance of antitoxins in increasing the resistance offered
to infection with the corresponding organism was first demon-
strated by Behring and Kitasato in 1890, during their experi-
ments with the tetanus bacillus. It has since been shown that
antitoxins may be produced by the inoculation of suitable animals
not only with bacterial toxins, but also with the poisonous sub-
stances found in plants, such as ricin and abrin, and those pro-
duced by venomous snakes. One of the most important pro-